intended use for the claimed ink, and therefore has not considered it in assessing the patentability of 
the claimed ink. However, for the reasons indicated below, Applicant takes the position that the 
expression "for ink jet printer" must be considered in determining the issue of patentability of the 
present invention over the prior art. 

Thus, referring to MPEP 21 1 1.02, if the claim preamble, when read in the context of the 
entire claim, recites limitations of the claim, or, if the claim preamble is necessary to give life, 
meaning, and vitality to the claim, then the claim preamble should be construed as if in the balance 
of the claim. Pitney Bowes, Inc. v. Hewlett-Packard Co., 182 F.3d 1298, 1305, 51 USPQ2d 1161, 
1165-1166 (Fed. Cir. 1999). 

This section of the Manual also cites Kropa v Robie, 1 87 F.2d 1 50, 1 52, 88 USPQ 478, 48 1 
(CCPA 1951), involving a preamble reciting "An abrasive article" which was deemed essential to 
point out the invention defined by claims to an article comprising abrasive grains and a hardened 
binder and the process of making it. The court stated "it is only by that phrase that it can be known 
that the subject matter defined by the claims is comprised as an abrasive article. Every union of 
substances capable inter alia of use as abrasive grains and a binder is not an 'abrasive article.'" 
Therefore, the preamble served to further define the structure of the articles produced. 

MPEP 2111.02 also quotes from In re Stencel, 828 F.2d 751, 4 USPQ2d 1071 (Fed. Cir. 
1987), wherein the claim at issue was directed to a driver for setting a joint of a threaded collar, 
however the body of the claim did not directly include the structure of the collar as part of the claimed 
article. The examiner did not consider the preamble, which set forth the structure of the collar, as 
limiting the claim. The court found that the collar structure could not be ignored. While the claim 
was not directly limited to the collar, the collar structure recited in the preamble did limit the structure 
of the driver. "The framework- the teachings of the prior art- against which patentability is measured 
is not all drivers broadly, but drivers suitable for use in combination with this collar, for the claims 
are so limited." 

These types of situations discussed in MPEP 2111.02 are parallel to the factual situation 
presented by the preamble of the independent claims in the present application reciting "ink for ink 
jet printer", as will be shown below. 



Thus, as apparent from the title and abstract, etc. of Swift et al., the reference discloses a 
lithographic ink vehicle. On the other hand, the present invention is directed to an ink for an ink jet 
printer. The most important difference between a lithographic ink and an ink for an ink jet printer is 
the viscosity of the two inks. A lithographic ink is first applied by a roller, that has a uniform 
thickness layer of ink on its surface, on a printing plate surface or on a printing cylinder surface. The 
surface of the printing plate is finely roughened but is practically flat, and the ink adheres only on a 
pattern surface where the surface has an affinity to the ink. Then the ink is transferred onto a 
medium to be printed, usually a sheet of paper, by pressing the plate onto the medium. The 
lithographic ink should have a sufficiently high viscosity, Applicant imagines, because if the viscosity 
is too low, the printing pattern might be deformed by pressure at the time of transfer. 

Swift et al. disclose viscosities of the vehicles (that are 60 % resin solutions) for the ink such 
as 200,000 cps (Example 1), 127,000-1 70,000 cps (Examples 2-5), 146,000-1 84,000 cps (Examples 
6-8), 51,000-260,000 cps (Examples 9-18), 131,000-2000,000 cps (Examples 19-26), and 
33,250-131,000 cps (Examples 27-35). The vehicle is mixed with colorants and other additives 
along with a small amount of solvent. Thus, the lithographic ink has a high viscosity . 

On the contrary, an ink for an jet ink printer should have a relatively much lower viscosity 
because as is easily understood, the ink should be emitted through narrow spaces formed in a printer 
head. [Also see page 1 5, line 3 to page 1 6, line 9 of the substitute specification concerning viscosity.] 
It is well known to the person skilled in the art that the viscosity of an ink for an ink jet printer is 
much lower than the viscosities for the lithographic ink of Swift et al., as apparent from, for example, 
the enclosed partial copies of references showing viscosities of ink jet printer ink of 2-20 cp (U.S. 
6,290,764), 30 mPas (equivalent to 30 cP, U.S. 5,328,504, column 6, lines 61-68), 15 cP or less 
(U.S. 5,492,952, column 7, line 61), below 20 cP (EP 0 568 841 Al, page 5, lines 12-13). 

The difference in viscosity between the ink jet ink and the lithographic ink is about 10,000 
times or more. Thus, the field of use and technology are completely different between the 
lithographic ink of Swift et al. and the ink jet ink of the present invention. 

Although there is no numerical range for the viscosity of the ink of the present invention, 
recited in the claims of the present application, the expression "for ink jet printer" in the preamble of 
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the claims, it is apparent that, based on the discussion of the comparative viscosities set forth above, 
the claims inherently exclude the lithographic ink of the Swift et al. reference. Taken in the context 
of MPEP 21 1 1 .02 as discussed above, the expression "for ink jet printer" limits the composition of 
the claimed ink, just as the expression "for setting a joint of a threaded collar" in the claim preamble 
limited the structure of the driver in In re Stencel as discussed above. 

Furthermore, the Examiner states that in Swift et al., the ink also includes metal soap such as 
manganese naphthenate and cobalt naphthenate. However, the function of the metal soap is quite 
different in Swift et al., where it is used as a "dryer" that is a catalyst for air (oxygen) curing of the 
alkyd varnish (see the attached copy of a page of the "McGraw-Hill Dictionary of Scientific and 
Technical Terms"). In the high viscosity lithographic ink, the once mechanically dispersed colorant 
does not deposit as sediment under a normal storage condition, and adispersant using an electrostatic 
phenomena is not necessary. 

With regard to Takao et al., as the Examiner states, they disclose that the hydrocarbon solvent 
possesses resistivity of less than 10 9 Qcm, but disclose nothing about the ink composition of the 
present invention. 

For these reasons, Applicants take the position that the presently claimed invention is clearly 
patentable over the cited references. 

Therefore, in view of the foregoing remarks, it is submitted that the ground of rejection set 
forth by the Examiner has been overcome, and that the application is in condition for allowance. 
Such allowance is solicited. 



Respectfully submitted, 



Kenji OSHIMA 




For: 




Michael R. Davis 
Registration No. 25,134 
Attorney foi^pplieaiit 



By: 



MRD/pth 

Washington, D.C. 20006-1021 
Telephone (202) 721-8200 
Facsimile (202) 721-8250 
August 26, 2004 



Amy E. Hullram 
RegistratibnJ^p. 55,965 
Agent for Applicant 
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ABSTRACT 



Ink for an electrostatic ink jet printer in which, inter alia, the 
ink and its insulative solvent and color material particle have 
the following properties: the ink has a volume resistivity of 
10? to 10 12 Qcm and a viscosity of 2 to 20 cp; the insulative 
solvent has a volume resistivity equal to or more than 10 10 
Qcm; and the color material particle has an average diameter 
of between 0.1 and 2 ftm, an absolute value for the ratio (£ 
electric potential/viscosity) between 10 to 100 (m V/cp), and 
an absolute value for the £ electric potential of 30 mV to 200 
mV. By means of these conditions, the ink provides higher 
density images, especially at faster printing speeds. 

5 Claims, 5 Drawing Sheets 
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[57] ABSTRACT 

An image recording ink composition for use in a printer 
for recording letters and images with a liquid ink is 
disclosed, comprising water and a coloring material and 
containing at least one water-insoluble component. The 
ink composition is excellent in rapid drying properties, 
fixing properties, freedom from obstruction in a printing 
machine, and preservability, and provides an image 
excellent in terms of blurring, density, gloss, water resis- 
tance, and light resistance. 

12 Q aims, 1 Drawing Sheet 
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Type: Semi-solution polymer having properties inter- 
mediate between those of a water-soluble resin and a 
water-dispersible resin (i.e., an emulsion). 

If desired, a pH adjustor and an auxiliary solvent can 
be added to the dispersion to impart water-solubility. 5 

Examples of colloidal dispersions for use in the pres- 
ent invention include shellac, a styrenated shellac, a 
styrene-maleic acid resin, a rosin-maleic acid resin, ca- 
sein, a casein derivative and an acrylic copolymer. 

Examples of the auxiliary solvent include aqueous 10 
ammonia, an organic amine, an inorganic hydroxide and 
an alcohol. 

Particle diameter: 0.001 to 0.1 jtm 

Molecular weight: 10,000 to 100,000 

(2) Organic ultrafine particles (e.g., Microgel manu- 15 
factured by Nippon Paint Co., Ltd.) 

Type: Thermoplastic polymer 

Composition: Copolymer or homopolymer of sty- 
rene, methylmethacrylic acid, n-butyl-acrylate, acrylic 
acid, etc., a vinyl acetate polymer, a vinyl chloride 20 
polymer, a synthetic rubber (e.g., SBR, NBR), a poly- 
urethane, a polyester, an alkyd resin, an epoxyester 
polymer, a rosin ester polymer, a polyvinylidene chlo- 
ride, a silicone resin, a polybutene, an EVA polymer, a 
polyethylene, a polypropylene, etc. 25 

Particle diameter: 20 nm to 500 nm 

Molecular weight: 1,000,000 or larger 

(3) Microemulsion (e.g., PB-300 series manufactured 
by Kao Corporation) 

Type: Acrylic resin 30 
Typical Monomer Composition: Acrylic acid, meth- 
acrylic acid, methylmethacrylic acid, etc. 
Particle diameter: 0. 1 urn or less 
Molecular weight: About 10,000 to 1,000,000. 

(4) Ultramicroemulsion 35 
The basic constitution of an ultramicroemulsion is the 

same as that of a microemulsion as described above. 

Particle diameter: 0.005 to 0.03 fim. 

Molecular weight: About 10,000 to 1,000,000. 

The above described resin emulsion can be used as a 40 
water-insoluble colored emulsion by dying with a dye. 
Furthermore, the resin emulsion can be added as the 
water-insoluble component other than a coloring mate- 
rial. 

The water-insoluble resin emulsion is preferably used 45 
in an amount of from 1 to 20% by weight calculated as 
a solid content, based on the ink composition. 

The water-insoluble component is preferably used in 
an amount of from 2 to 30% by weight based on the ink 
composition. SO 

The water-insoluble component preferably has a par- 
ticle diameter of from 0.001 u,m to 10 jim. If the particle 
diameter exceeds 10 jxm, the water-insoluble compo- 
nent tends to precipitate. 

The solvent having a high-boiling point and low 55 
volatility for use in the present invention has a boiling 
point of at least 180* C. and a vapor pressure of not 
more than about 0.2 mmHg at room temperature. Ex- 
amples thereof include glycerin, ethylene glycol, prop- 
ylene glycol, hexylene glycol, diethylene glycol, dieth- 60 
ylene glycol monomethyl ether, diethylene glycol 
monoethyl ether, diethylene glycol monobutyl ether, 
2-pyrrolidone, N-methyI-2-pyrrolidone, 1,3-dime- 
thylimidazolidinone, thiodiglycol, polyethylene glycol, 
etc. The solvent having a high-boiling point and low 65 
volatility is contained in the ink composition in an 
amount of from 1 to 20 wt %, and preferably from 2 to 
15 wt %. 



The ink composition of the present invention neces- 
sarily contains water. Other solvents which may be 
used for preparing the ink composition of the present 
invention include water and water-soluble organic sol- 
vents, such as alkyl alcohols having from 1 to 4 carbon 
atoms, ketones or keto alcohols, ethers, polyalk ylene 
glycols, alkylene glycols having from 2 to 6 carbon 
atoms in the alkylene moiety thereof, glycerin, lower 
alkyl ethers of polyhydric alcohols, N-methyl-2-pyr- 
rolidone, and triethanolamine. The water for use in the 
present invention is ion-exchange treated water. Water- 
soluble organic solvents used to prepare the ink compo- 
sition of the present invention may be removed by evap- 
oration. 

Water or the ion-exchanged water is preferably used 
in an amount of from 50 to 95% by weight, more prefer- 
ably from 60 to 90% by weight, based on the ink com- 
position. 

The calcium ion and magnesium ion concentrations 
in the ion-exchanged water are preferably at most 5 
ppm. 

The ink composition of the present invention may 
contain a water-soluble resin in combination with the 
water-insoluble component in order to improve fixing 
properties, to adjust the viscosity and to improve drying 
properties. Examples of useful water-soluble resins in- 
clude glue, gelatin, casein, albumin, gum arabic, alginic 
acid, methyl cellulose, carboxymethyl cellulose, poly- 
ethylene oxide, hydroxyethyl cellulose, polyvinyl alco- 
hol, polyacrylic acid, polyvinyl ether, and polyvinyl- 
pyrrolidone. 

The water-soluble resin is preferably used in an 
amount of from 0,01 to 10% by weight, more preferably 
from 0.1 to 5% by weight, based on the ink composi- 
tion. 

The ink composition of the present invention other 
than those wherein a water-soluble dye is dissolved in 
water may further comprise a penetrant in order to 
permeate a solvent of the ink composition alone into the 
printed material. Use of the penetrant retains the color- 
ing material on the surface of the printed material to 
thereby impart faster drying properties. Examples of 
the penetrant for use in the present invention include 
alkali metal hydroxides (e.g., lithium hydroxide, sodium 
hydroxide and potassium hydroxide), various surface 
active agents, methyl alcohol, ethyl alcohol, n-propyl 
alcohol, iso-propyl alcohol, n-butyl alcohol, diethylene 
glycol monobutyl ether, triethylene glycol monomethyl 
ether, N-methyl-2-pyrrolidone, and l,3-dimethyl-2- 
imidazolidinone. 

The penetrant is preferably used in an amount of from 
0.005 to 10% by weight, more preferably from 0.01 to 
5% by weight, based on the ink composition. 

If desired, the ink composition of the present inven- 
tion may further contain various known additives for 
printing inks such as dispersing agents, viscosity modifi- 
ers, surface-tension modifiers, specific-resistance modi- 
fiers, pH adjusters, antifungal agents, chelating agents, 
etc. 

The ink composition of the present invention prefera- 
bly has a viscosity of not more than 30 mPa.s in the 
vicinity of a jet nozzle at a working temperature of from 
0* to 50° C, taking the stability of the ink supply to a 
recording head and the stability of jetting ink droplets in 
high-speed recording into consideration. To achieve a 
higher speed of recording, a viscosity of from 1.5 to 20 
mPa.s is particularly preferred. The term "high-speed 
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ABSTRACT 



Provided is an ink comprising a compound having at least 
one carbonyl group and a hydrazide compound selected 
from the group consisting of a styrene-maleic acid resin 
having at least two hydrazide groups, a polyacrylic acid 
having at least two hydrazide groups and a compound 
represented by the formula 



o 

It 



a) 



NH 2 NH — C— R — C— NHNH 2 

wherein R represents (CH 2 )„ or C 6 H 4 , where n is an integer 
of 0 to 10, or the formula 



(II) 



NH 2 NH— C— NHNH 2 . 



0367051 5/1990 European PaL Off. 



14 Claims, 3 Drawing Sheets 
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a small size, the tumbling medium is used in a large packing 
fraction, the dispersion is carried out for a long time, treated 
products are slowly discharged, or, after being pulverized, 
they are classified using a filter or a centrifugal separator. 
Any of these methods may also be used in combination. 5 

As a second ink according to the first embodiment of the 
ink of the present invention, the ink comprises the hy drazide 
compound, an aqueous medium, and a dye having at least 
one carbonyl group as the compound having at least one 
carbonyl group. 10 

The dye having at least one carbonyl group may include 
dyes having a carbonyl group, a carboxyl group, an ester 
bond, an amide bond, a ketone group, a urethane bond or the 
like, as exemplified by various dyes such as direct dyes, acid 
dyes, food dyes, basic dyes, reactive dyes, disperse dyes, vat 15 
dyes, soluble vat dyes, reactive disperse dyes and oil dyes. 
Of these dyes, water-soluble dyes are particularly preferred 
in view of performances of the ink. 

The content of the dye in the ink depends on the types of 
liquid medium components, the properties required for the 20 
ink, and so forth. In usual instances, the dye may be 
contained in an amount of approximately from 0.2 to 20% 
by weight, preferably from 0.5 to 10% by weight, and more 
preferably from 1 to 59b by weight, based on the total weight 
of the ink. 25 

As the aqueous medium, the same one as that in the first 
ink previously described may be used. In the second ink, the 
most preferable aqueous medium is composed of water and 
at least one organic solvent, where the organic solvent is at 
least one water-soluble organic solvent with a high boiling 
point as exemplified by polyhydric alcohols such as dieth- 
ylene glycol, triethylene glycol, glycerol, 1,2,6-hexanetriol 
and thiodiglycol, and 2-pyrrolidone. 

The water-soluble organic solvent and the water may be 
contained in the ink each in the same amount as in the case 
of the first ink. 

As the hy drazide compound, the same compounds as 
those in the first ink can be used. 

In addition to the components described above, various 
kind of dispersant, surface active agent, viscosity modifier, 40 
surface tension modifier, fluorescent brightener and so forth 
may be optionally added to the second ink of the present 
invention. 

As the viscosity modifier, polyvinyl alcohol, celluloses, 
water-soluble resins or the like are suitable. As the surface 45 
active agent, all sorts of surface active agents of cationic, 
anionic and nonionic types can be used. As the surface 
tension modifier, diethanolamine and triethanolamine are 
suitable. Besides, pH adjustors using buffers, antifungal 
agents, and so forth may also be used. 50 

In the case of inks applied in ink-jet recording in which 
the ink is electrostatically charged, a resistivity regulator 
including inorganic bases such as lithium chloride, ammo- 
nium chloride or sodium chloride is added. 

In order to solve the problems of feathering and drying 55 
performance of recorded matter and penetrability and at the 
same time improve compatibility with ink-jet recording 
heads, the second ink of the present invention may prefer- 
ably be adjusted to have, as physical properties of the ink 
itself, a surface tension of from 30 to 68 dyne/cm and a 60 
viscosity of 15 cP or less, and more preferably 5 cP or less, 
at 25° C. 
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Second Preferred Embodiment: (Embodiment in 
which a compound having oxazolyl groups is used) 

The ink of the present invention may also comprise a 
component having an oxazolyl group and a compound 



having at least one carbonyl group. 

Use of the ink of the present embodiment makes it 
possible to obtain stable recorded images having a superior 
fixing speed or rub-off fastness and which are free from a 
decrease in print density. This is presumably because the 
compound having oxazolyl groups has the properties of 
uniformly dissolving in an aqueous solution and, once water 
has disappeared, reacting with the compound having at least 
one carbonyl group. More specifically, it is presumed that 
component (a) (the compound having oxazolyl groups) in 
the ink of the present embodiment is uniformly dissolved in 
the ink, and, once this ink has been ejected from an ink-jet 
recording head onto recording paper and has dried, the 
oxazolyl group possessed by component (a) and the car- 
boxyl group possessed by component (b) (the compound 
having at least one carbonyl group) combine to form a 
cross-linked structure, which brings about a formation of a 
film of non-volatile components, whereby an improvement 
in rub-off fastness of prints can be achieved. It is also 
presumed that the cross-linking reaction uniformly takes 
place without regard to the types of paper, and hence any 
dependence of print quality on recording paper can be 
eliminated. 

The component (a) used in the ink of the present embodi- 
ment comprises (a-1): a water-soluble resin having an 
oxazolyl group or (a-2): a fine particle having oxazolyl 
groups adsorbed on its outer surface. The component (a) 
may include oxazoline type reactive polymers. The oxazo- 
line type reactive polymers are commercially available, 
including, for example, K-1000 series and K-2000 series 
acryl-styrene resins, RPS series styrene resins and RAS 
series acrylonitrile-styrene resins, produced by Nippon 
Shokubai Kagaku Kogyo Co., Ltd. 

The water-soluble resin (a-1) refers to, for example, an 
oxazoline type reactive polymer having one or more 
oxazolyl groups represented by the formula 

' (1) 
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The fine particle (a-2) used in the present embodiment 
may include organic particles and inorganic particles with- 
out any particular limitations. Those insoluble in water and 
capable of being stably dispersed therein are preferred. 
There are also no particular limitations on particle diameter. 
Spherical particles may preferably be used. Stated specifi- 
cally, the organic fine particles may include particles of 
polystyrene, styrene- aery late copolymers, polymethyl meth- 
acrylate, melamine resins, epoxy resins, silicone resins, 
benzoguanamine resins, polyamide resins, fluorine resins, 
and polymers obtained by emulsion polymerization of a,p- 
un saturated ethylenic monomers. The inorganic fine par- 
ticles may include a large number of materials such as 
titanium dioxide particles, silica particles and alumina par- 
ticles. As commercially available products, the organic fine 
particles may include MUTICLE series products, available 
from Mitsui Toatsu Chemicals, Inc. ME series products, 
available from Soken Chemical & Engineering Co., Ltd.; 
JULIMER MB series products, available from Nihon Juny- 
aku Co., Ltd.; TOSPEARL series products, available from 
Toshiba Silicone Co., Ltd.; EPOSTAR series products, 
available from Nippon Shokubai Kagaku Kogyo Co., Ltd.; 
MICROGEL series products, available from Nippon Paint 
Co., Ltd.; and FLUON series products, available from Asahi 
Glass Co., Ltd. Hie inorganic fine particles may include 
titania series products, available from Indemitsu Kosan Co., 
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© Process of photoimaging using ink jet printing. 



© A process of photoimaging a photosensitive element comprises the steps of applying a photosensitive layer 
to a support; generating an actinic radiation-opaque, pigmented ink jet ink image layer on the photosensitive 
layer by ink jet printing, wherein the ink does not react with or substantially penetrate into the photosensitive 
layer; exposing the photosensitive layer to actinic radiation through the image layer; and developing to form an 
image. Optionally, a cover sheet may be applied to the photosensitive layer and the image layer generated on 
the cover sheet. 
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dispersion stability, which is critical throughout the life of the ink. Brownian motion of minute particles will 
help prevent the particles from settling. Small particles are also desired for maximum optical density or 
maximum efficiency in modulating the radiation. The range of useful particle size is approximately 0.005 to 
15 microns and most preferably, from 0.01 to 0.3 micron. Carbon black having an extremely broad 
5 absorption spectrum is the preferred pigment for the present invention. 

The selected pigment may be used in either dry or wet (i.e., presscake) form. In presscake form, the 
pigment is not aggregated to the extent that it is in dry form and, thus, do not require as much 
deaggregation in the process of preparing the inks from dry pigments. Representative commercial dry and 
presscake pigments that may be used in practicing the invention are disclosed in the aforementioned US 
io Patent 5,085,698. The pigment dispersions can be conveniently prepared by one skilled in the art using 
many conventional milling techniques such as media milling. 

The ink needs to have a viscosity matching that of the printhead design to ensure smooth delivery of 
ink droplets. Useful viscosities for the typical printheads are below 20 cP, preferably below 10 cP at 20* C. 
Surface tension is an important property because it prevents the ink from dripping out of the nozzles and 
75 helps maintain droplet integrity to avoid splattering. Useful surface tension ranges from 20-80 dyne/cm, 
preferably 25-70 dynes/cm at 20 • C. 

B) Solvent based Inks 

The solvent based inks comprise a pigment dispersion and a solvent. Printing units equipped with 
printheads designed to handle such solvent systems are commercially available from, e.g. Videojet 
Systems, Division of A. B. Dick Company, Elk Grove Village, IL. The pattern generated with such inks is 
used as a photomask in the subsequent exposure step. 

Useful solvents have reasonably high volatility so that the ink dries rapidly once ejected from the 
nozzles, low toxicity, and preferably do not have an offending odor. A solvent with high boiling point can be 
used in combination with the highly volatile solvent to prevent the nozzles from clogging during periods of 
non-use of the ink jet printer. Examples of useful solvents include: 

(1) alcohols, such as methanol, ethanol, 1-propanol, 2-propanol, butanol, etc., 

(2) ketones such as methylethyl ketone, methyl isobutyl ketone, cyclohexanone, etc., 

(3) ethers such as ethyleneglycol monomethyl ether, ethyleneglycol monoethyl ether, ethyleneglycol 
diethyl ether, etc., 

(4) esters such as ethyl acetate, butyl acetate, etc., 

(5) aromatics such as benzene, toluene, xylene, etc., and 

(6) chlorinated solvents such as methylene chloride, chloroform, carbon tetrachloride, ethylene dichloride, 
trichloroethylene, etc. 

These organic solvents can be used alone or in combination with other organic solvents to optimize the 
ink properties such as viscosity, surface tension, etc., and performance features such as drying speed of ink 
after printing, print quality including dot shape and edge acuity, nozzle clogging, etc. 

Solvent based pigment dispersions have been extensively used in many industrial applications including 
paints, plastic sheets, colored films, etc. The materials and procedures for preparing such dispersions are 
well known and have been described in the literature. Various polymers including random, block and 
branched types of polymers have been used to disperse the pigments. The important properties of the 
polymeric dispersant required for ink jet inks include good solubility in the chosen carrier medium, strong 
interaction with the pigment surface, and sufficient molecular weight to contribute to the dispersion stability. 
The molecular weight and the concentration of the polymer are useful parameters for controlling the 
viscosity of the final ink. 

EXPOSURE 

50 After the image layer has been generated on the photosensitive element and dried, the element is 
exposed to actinic radiation through the image layer in the same manner as conventional photoimaging 
using non-integral photomasks. Any radiation source emitting radiation having the proper wavelength and 
adequate intensity can be used. Some suitable sources include mercury and mercury-xenon, carbon arc 
lamps, and other conventional ultraviolet, visible, or infrared sources. 

55 The duration of the exposure, distance between the radiation source and the photosensitive element, 
and other parameters involved in the exposure step will depend on the particular photosensitive material 
being exposed, the radiation source being used, the desired application or end use of the photosensitive 
element, etc. Such matters are well within the knowledge of the ordinary skilled artisan. 
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drewite 



the study of diffusion of a solid material A into a stream of 
vapor initially composed of substance B, equal to 



Z A (M A - M B ) + M B M v 
(Z A - Y AW )(M B - M A ) * In M^ 

where M A and M B are the molecular weights of components A 
and B, M v and M w are the molecular weights of the mixture 
in the vapor and at the wall, and Y AW and Z A are the mole 
fractions of A at the wall and in the diffusing stream, respec- 
tively. Symbolized N D . { 'drii .nam bar } 
drewite [geol] Calcareous ooze composed of impalpable 
calcareous material. { 'drii.Tt } 

drex [text] A unit of yarn density (mass per unit length) 
equal to 1 gram per 10 kilometers of yarn fiber. { dreks } 
dribbling [min eng] Fall of debris from the roof of an exca- 
vation, usually preceding a heavy fall or cave-in. { 'driblirj } 
drier [eng] A device to remove water, [mater] 1. A sub- 
stance that absorbs water. 2. A substance that is used to hasten 
solidification. 3. Material, such as salts of lead, manganese 
and cobalt, which facilitates the oxidation of oils; used in paints 
and varnishes to speed drying. { 'drT-ar } 
drift [eng] 1. A gradual deviation from a set adjustment 
such as frequency or balance current, or from a direction. 2. 
The deviation, or the angle of deviation, of a borehole from 
the vertical or from its intended course. 3. To measure the 
size of a pipe opening by passing a mandrel through it. [geol] 
1. Rock material picked up and transported by a glacier and 
deposited elsewhere. 2. Detrital material moved and depos- 
ited on a beach by waves and currents, [mech eng] The 
water lost in a cooling tower as mist or droplets entrained by 
the circulating air, not including the evaporative loss, [min 
eng] A horizontal mine opening which follows a vein or lies 
within the trend of an ore body. Also known as gallery 
[nav] 1. The movement of a craft caused by the action of 
wind or current. 2. To move gradually from a set position 
without control, [oceanogr] See drift current, [solid 
state] The movement of current carriers in a semiconductor 
under the influence of an applied voltage. { drift } 
Drift I [astron] A group of stars that tend to move in a 
stream, traveling in the direction of the constellation Orion- it 
comprises 60% of the stars whose proper motions are known 
( Jdnft [wan ] 

Drift II (astron] A group of stars that tend to move in a 
stream, traveling in the direction of the constellation Scutum- 
« comprises 40% of the brighter stars. { |drift Jtu } 
drift angle [nav] 1. The horizontal angle between the axis 
or a ship and the tangent to its path. Also known as drift 
correction angle. 2. The angle between the longitudinal axis 
° a r g a g n 3l a j rcraft and its P alh relative to the ground. { 'drift 

drift axis [nav] Of a gyroscope, the axis about which drift 
occurs; for example, in a directional gyro with the spin axis 
absaf] horizontaliy ' the drift axis is the vertic *l axis. { 'drift 

d ni^ b °II [ENG] 1 ' A b0lt used to force out other bolts or 
drift h««," A f etaI TOd USCd 10 secure timber s. { 'drift .bolt } 
•n Dottle [oceanogr] A bottle which is released into the 
and Studyin S curr ents; contains a card, identifying the date 
Dlarf ? release ' t0 bc returned b y *e finder with date and 
drm t ft °L reC r 0very - Als0 known as floater - i ,drift .bad* 3 l ] 
boule I [o P ANOCR J A card, such as is used in a drift 
in the Cased in a buoyant, waterproof envelope and released 

drift-cVrr!? \ "l anner 3S 3 d " ft b °< tle - * ' dfift * 

included da T P ' ifier [ELECTR] A type of amplifier that 
uoed?n T UltS desi ^ ned to reduc e gradual changes in output, 
drift c2rTl? g COm P uters - ( Idrift Mrek-tad 'anvpJ 3 ,fT. 3r ] 
.ay-gTl aR9,e ^ ddft 3ngle - { ,drift k3 ' rek s ^" 

d ^em r D n n nl- t( ?F EANOGR J 1 - A ^ slow-moving ocean 
w 'ind drift C,P ^ Iy CaUSed by Winds - A,so known ™ drift; 

diffe™ n r m ^ driVen CUrrent - 2 - Current determined from 
f^PHvsl 2 S between dead reckoning and a navigational fix. 
Metric anrf ° Urrent ° f free cnar g ed panicles in perpendicular 
of *e nani!!, agneUC fidds thal resuhs from M avera £e motion 
( ' d rift kT r J eS /" 3 direction Perpendicular to both fields. 

drift darn 

* alley m f i GE f OL] A dam formed by glacial drift in a stream 
t drift ,dam ] 



drift diameter [petroeng] 1 . The effective width of a hole 
m a drilling operation. 2. The minimum diameter of the 
casing being installed in a wellbore. { 'drift dl'am-ad-ar } 
drifter [mech eng] A rock drill, similar to but usually larger 
than a jack hammer, mounted for drilling holes up to 4'A inches 
( 1 1 .4 centimeters) in diameter, [min eng] 1 . A person who 
excavates mine drifts. 2. An air-driven rock drill used for 
excavating mine drifts and crosscuts. { 'drif-tar ] 
drift error [comput so] An error arising in the use of an 
analog computer due to gradual changes in the output of circuits 
(such as amplifiers) in the computer. { 'drift ( er sr ] 
drift glacier See snowdrift glacier. { 'drift .gla-shar } 
drift Ice [oceanogr] Sea ice that has drifted from its place 
of formation. { 'drift ,1$ } . 
drift ice foot See ramp, f 'drift ,1s ,fut 1 
drift indicator [eng] Device used to record directionallogs- 
records only the amount of drift (deviation from the vertical)' 
and not the direction, [nav] See drift meter. | 'drift in- 
ds.kad ar } 

drifting [min eng] Tunneling along the strike of a lode 
{ 'drif-tirj ] 

drifting mine [ord] An underwater mine adjusted to float 
unanchored on or just below the surface of the water. { 'drif- 
tig ,mTn } 

drifting snow [meteorol] Wind-driven snow raised from 
the surface of the earth to a height of less than 6 feet (1 8 
meters). { 'drif-tirj 'sn6 } 

drift lead [nav] a lead placed on the bottom to indicate 
. movement of a vessel; at anchor the lead line is usually secured 
to the rail with a little slack and if the ship drags anchor, the 
line lends forward; also u>ed to indicate when a vessel coming 
to anchor is dead in the ua:er or when it is moving astern or 
to indicate current if a ship is dead in the water. { 'drift ,led 1 
drift meter [nav] An instrument for measuring drift angle 
Also known as drift indicaror; drift sight. { 'drift ,med-3r } 
drift mining [min eng] Working of shallow veins or beds 
through drifts or shafts from the surface. { 'drift .min-irj } 
drift mobility [solid state] The average drift velocity of 
earners per unit electric field in a homogeneous semiconductor 
Also known as mobility. ( 'drift mo'biladg } 
drift observation [nav] Also known as drift sight. 1 . The 
process of observing drift or leeway. 2. The value obtained 
by such an observation. ( 'drift .ab-zsr.va-shan I 
drlftpin [des eng] A round, tapered metal rod that is driven 
into matching rivet holes of two metal parts for stretching the 
parts and bringing them into alignment. { 'drift,pin J 
drift plug [eng] A plug that can be driven into a pipe to 
straighten it or to flare its opening. { 'drift lP l 3 g } 
drift sight See drift meter. { 'drift ,slt } 
drift space [elect*] A space in an electron tube which is 
substantially free of externally applied alternating fields and 
in which repositioning of electrons takes place. { 'drift ,spas ] 
drift speed [elec] Average speed at which electrons or ions 
progress through a medium. { 'drift .sped } 
drift station [oceanogr] 1 . A scientific station established 
on the ice of the Arctic Ocean, generally based on an ice flow. 
2. A set of observations made over a period of time from a 
drifting vessel. { 'drift .stS-shsn } 
drift terrace See alluvial terrace. { 'drift .ter-ss } 
drift transistor [electr] 1. A transistor having two plane 
parallel junctions, with a resistivity gradient in the base region 
between the junctions to improve the high-frequency response 
2. See diffused-alloy transistor. { 'drift tran.zis-tar } 
drift tube [nucleo] A tubular electrode placed in the vac- 
uum chamber of a circular accelerator, to which radio-frequency 
voltage is applied to accelerate the particles. ( 'drift tab } 
drift ultrasonic flowmeter See deflection ultrasonic flowmeter 

{ |dnft Jsl-trslsan-ik 'flo.med-sr J 
drift velocity [solid state] The average velocity of a carrier 
that is moving under the influence of an electric field in a 
semiconductor, conductor, or electron tube. ( 'drift vaiaV 
sd-e } 

drift wave [pl phys] An oscillation in a magnetically con- 
fined plasma which arises in the presence of density gradients, 
for example, at the plasma's surface, and which resembles the 
waves that propagate at the inrerface of two fluids of different 
density in a gravity field. { drift ,wav } 



